It has also been known since 1883 that through the pyrolysis of hydrocarbons o at high temperatures (1800-2200 C) one can make a form of highly oriented graphite with very high density and extremely low porosity. This material is called pyrolytic graphite and due to its anisotropy possesses interesting properties, such as very low thermal conductivity in the C-direction and 1,2 high oxidation resistance compared to regular graphite.
Since the vaporization behavior of high performance tips and heat shields constitutes an important input to aerodynamic calculations of weight loss, boundary layer chemistry and observables, it is significant to know:
(1) gross rate of sublimation, (2) composition of the resulting vapor and partial pressures of the resulting species, (3) vaporization coefficients for the gaseous carbon species so that the composition of the boundary layer can be predicted more accurately for non-equilibrium conditions. Incomplete knowledge of the above properties warranted the following study. 
4). (5) previously
The crucibles used were made of tantalum and tungsten and had several orifice sizes. In general the orifice to sample-surface ratio was -3 always less than 10 . Electron bombardment was used for heating and the A detailed picture of the furnace assembly is shown in Figure 5 .
In all the effusion experiments tantalum cells were used. Non-equilibrium (Langmuir) vaporization was also carried in the mass spectrometer. This Table III , are to be compared with the best literature values listed in Table IV. In view, however, of more recent spectroscopic work on the Cmolecule, its heat of sublimation deserves additional attention: Gausset et al have shown that the bending frequency of C is around 63 -70 cm -1 instead of 550 cm on which the JANAF thermodynamic functions are based. These values depart significantly from the second law value of 186,7 ±1,5 (7) as reported by Drowart et al.
Using the higher heats and the free energy functions of Table V , vapor pressures were calculated in the temperature range 2800 K -4600 K from equation (6) and are shown in Table VI 
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IV. DISCUSSION AND CONCLUSIONS
This work is a rather complete study on a historically controversal subject. The attempt here was to use several complementing techniques by the same investigator and study the vaporization properties of pyrolytic graphite (which is a rather pure form of graphite). The microbalance target technique used in this study has advantages and disadvantages as (4) previously discussed . In the case of graphite vaporization the main problem is the uncertainty in the sticking coefficient of carbon vapor at the target temperature. The high reflection coefficient for C-measured by (23) Chupka et al.
, it is believed, could not have affected these microbalance results significantly since the target was kept at much lower temperatures o (< 400 K). Besides the conical shape of the target forces the vapor species to collide with the surface more than once, in case that the first collision did not result into condensation.
Effusion-rate and mass-spectrometric data were used to obtain vapor pressures for C, C-, and C which are essentially in agreement within less (7) than a factor of two with the vapor pressures reported by Drowart et al. 
